A new Macrourus species from the southern hemisphere is described. It was first recognised from the Ross Sea, Antarctica after specimens sampled during the International Polar Year in 2008 showed significant genetic differences (C01) among those initially identified as M. whitsoni (Regan). M. caml sp. nov. has 8 (rarely 7 or 9) pelvic fin rays, a band (2-3 rows) of small uniform-sized teeth in the lower jaw, lacks an outer row of enlarged teeth in the upper jaw, 30-40 scales in a diagonal row from anal fin origin to lateral line, ventral surface of the head is mostly scaled, except for scaleless areas anterior to the mouth and on the anterior half of the lower jaw. M caml sp. nov. is large, reaching at least 890 mm TL and appears to be abundant. Numerous specimens caught by commercial bottom longline vessels fishing in the Ross Sea are held at Museum of New Zealand Te Papa Tongarewa, Wellington New Zealand. All five species of Macrourus (M. berglax, M. caml, M. carinatus, M. holotrachys, and M. whitsoni) are compared and illustrated, based on examination of specimens, and a key to species is provided.
Introduction
The development of a longline fishery for Antarctic toothfish (Dissostichus mawsoni) in the Ross Sea region and for Patagonian toothfish (D. eleginoides) further north by New Zealand fishers from about 1998 onwards resulted in the incidental capture of many slope-dwelling fishes. Numerous bycatch fish specimens were retained by New Zealand Ministry of Fisheries observers on board longline vessels and were later transported to New Zealand and gifted to the Museum of New Zealand Te Papa Tongarewa (Te Papa) where they were identified, registered, preserved, and stored in the fish collection (Roberts & Stewart 2001) . Analysis of New Zealand catch data from the Ross Sea bottom longline fishery showed that macrourids, probably mostly Macrourus spp., made up most of the bycatch with 10 tonnes (t) reported in 1998 which increased to 480 t in 2005 (Hanchet et al. 2008) . Identification of Ross Sea Macrourus specimens at sea by observers was uncertain with many records of M. carinatus (Günther) from early years. A sample of 375 specimens caught in 2002 in the Ross Sea bottom longline fishery frozen on board and later returned to NIWA Wellington were tentatively identified using information from Iwamoto (1990a & b) and included 364 M. whitsoni, now known to have included M. caml sp. nov., and 11 M. holotrachys Günther (Marriott et al. 2003) .
A biodiversity survey of the Ross Sea area was carried out in 2004 (BioRoss Western Ross Sea Voyage) funded by the New Zealand government. This sampled around the Balleny Islands and northwest Ross Sea at depths of 64-1444 m with gear including epibenthic sled, beam trawl and a large rough-bottom fish trawl. Numerous specimens of what were tentatively identified as M. whitsoni were captured and returned to Te Papa. A second Ross Sea biodiversity survey (IPY-CAML Voyage) was completed in 2008 and also sampled numerous specimens of Mac-Diagnosis. Ventral surface of head almost entirely scaleless except for short longitudinal series of small scales on preopercle and occasional isolated scales above angle of mouth and rarely on posterior end of lower jaw. Pelvic fin with 8 (rarely 9) rays. Lower jaw laterally with 2-4 irregular rows of small teeth, reduced to one row at posterior end, and increased to about 5 teeth wide at symphysis. Upper jaw teeth about 4-5 rows wide, the outer series slightly enlarged. Body scales large, 13-17 diagonal rows from anal fin origin to lateral line. Pyloric caeca 14-23. Sep. 1955 ; ISH 243/63, (59 mm HL, 261 mm TL), southwest of Barents Is., 73° 33' N, 17° 20' E, Anton Dorn sta. 936/63, 410 m; 28 Nov. 1963 ; ISH 257/63 (2, 57-58 mm HL, 247-258 mm TL), southeast of Barents Is., 75° 54' N, 21° 17 E, 450-460 m; 29 Nov 1963; VIMS 12892 (2, 97.3-142 mm HL, 444-615 Counts and measurements (Tables 1-2) . Description ( Figure 1 , Tables 1-2) . A detailed description is not given here because this species is very similar in general form to Macrourus carinatus and M. holotrachys. The key identifying characters are listed above in the diagnosis and the differences between each species are listed in Comparisons and remarks and Table 3 .
Size. Reported to reach more than 910 mm TL (Wheeler 1969) , but most commonly 400-800 mm TL, with females attaining much larger sizes than males. In the Barents Sea, specimens larger than 700 mm TL were all females (Dolgov et al. 2008:351) .
Distribution. Widely distributed in North Atlantic slope waters with temperatures from around 0 to about 4.5°C . Off the North American coasts it occurs from about latitude 37° N, northward to the Labrador Sea and Baffin Bay, and along the east coast of Greenland, north and east to Spitzbergen; in the eastern Atlantic, it is found from the British Isles north into the Norwegian and Barents Seas and into the Arctic slopes (82-83° N) off Spitsbergen. See Iwamoto (1990a, Fig. 535 ). Depth range recorded is 180 to 2740 m (Wheeler, 1969) but commonly between 200 and 2000 m (Murua 2003; Murua and de Cárdenas 2005) .
Comparisons and remarks (Table 3) . Macrourus berglax and M. holotrachys are distinguished from the other three species of Macrourus by lacking scales or having only small patches of scales on the underside of the head behind the mouth. M. berglax is very similar in morphology to M. holotrachys, and the two nominal species appeared similar based on mitochondrial COI sequences (Smith et al 2011) . However, our study material showed the following differences for M. berglax compared with M. holotrachys: scales in a diagonal row from anus to lateral line 13-17 v. 18-26, pyloric caeca 14-23 v. 9-16 , pelvic fin rays usually 8 (rarely 9) v. 8-9 respectively (Tables 1 & 2) . Macrourus berglax is recorded only from the North Atlantic Ocean from about 37° N northward, and M. holotrachys is recorded only from the South Atlantic and South Pacific Oceans from about 37° S southward.
Additional mtDNA studies that used the non-coding and potentially faster evolving control region gave results that showed a species specific indel region in all 5 species of Macrourus. The shallow sequence divergences among all five species of Macrourus likely indicate either recent evolutionary divergence or slow nucleotide substitution at COI in this genus (Smith, unpublished data) . Macrourus berglax is a commercially important species in the North Atlantic and is taken mainly as by-catch in the deepwater trawl fishery for Greenland halibut (Reinhardtius hippoglossoides). Annual catches of the species peaked in 1998 and 1999 at more than 7000 tons, but declined to below 4000 tons between 2001 and 2003.
Macrourus caml sp. nov.

Caml grenadier
Macrourus whitsoni (in part not Regan 1913) : Trunov & Konstantinov, 1989: 54-65 (97 specimens, description, compared with M. carinatus , in Russian, English summary). Marriott et al., 2003: 39-41 Counts and measurements (Tables 1-2) . Tables 1-2) . Head large, length 3.2 to 5.5 into total length. Moderately strong scutes on head ridges, armed with short spinules. Blunt, slightly rounded snout, length less than orbit diameter, tipped with a prominent scute. Upper jaw about same length as orbit diameter, posterior end of premaxilla below or just behind mid-orbit. Chin barbel about one-third of orbit diameter. Teeth in both jaws small, pointed, may be slightly curved inwards. Upper jaw teeth in 3-5 rows with outer teeth not noticeably enlarged relative to those of inner rows. Lower jaw closely spaced with 2-4 rows at tip, reducing to 1-2 rows posteriorly, outer teeth not noticeably enlarged.
Origin of pelvic fin slightly in advance of pectoral fin, and both slightly in advance of origin of first dorsal fin. First dorsal height and pectoral fin length relatively large compared to others in genus.
Body scales small, deciduous. Those between lateral line and first dorsal fin base with a central long row of enlarged spinules and 3-4 short rows of small spinules on each side. Lower body scales mostly lack a central row of spinules. Dorsal head covered with adherent scales, except for scaleless area around nostrils that extends dorsally to nasal ridge and ventrally to suborbital ridge. Ventral surface of snout anterior to mouth scaleless. Numerous rows of small flat scales lacking spinules at posterior end of ventral surface of head, extending forward to about level with anterior end of orbit and reducing to 1-2 rows anteriorly. Small scales on rear one-third to half of lower jaw in 1-3 rows. Comparisons and remarks (Table 3) Smith et al. 2011) . Meristic and morphometric examination of Te Papa collection specimens resulted in the conclusion that there were two sympatric species. M. whitsoni has more pelvic fin rays (9, rarely 10), usually a single row (may be 2 rows at tip) of long, spaced, teeth in the lower jaw, upper jaw with 3-5 rows of teeth with outer row slightly enlarged relative to inner rows, 15-26 pyloric caeca. M. carinatus has larger body scales with 19-25 in a diagonal row from anal fin origin to lateral line, fewer pyloric caeca 13-20, and upper jaw has an outer row of slightly enlarged teeth. M. berglax from the northern hemisphere and M. holotrachys from the southern hemisphere usually have an almost scaleless ventral surface of the head. Trunov and Konstantinov (1989) reported numerous specimens of what they identified as Macrourus whitsoni from the Southern Ocean. But it is very likely that their material included both M. caml and M. whitsoni because their reported counts of pelvic fin rays, pyloric caeca, and scales from anal fin origin to lateral line mostly straddle the counts made by us for the two separate species (Table 4) .
Macrourus caml appears to be abundant in the Ross Sea region and there are numerous specimens of the new species in the Te Papa collection. Many were collected by observers from bottom longline vessels fishing for Antarctic and Patagonian toothfish. Both M. caml and M. whitsoni appear to readily take baited hooks and are a substantial part of the fishery bycatch (Hanchet et al. 2008 ). Both species have been taken on the same bottom longline set and appear to occupy similar depths although M. whitsoni appears to extend to slightly greater depths. The slightly smaller and more subterminal mouth of M. caml suggests a more benthic diet compared to M. whitsoni which has a slightly larger gape, more terminal mouth and longer teeth. The method of capture (bottom longline and trawl) usually results in the expansion of the gas (swim) bladder and an everted stomach, making feeding study difficult. Trunov & Konstantinov (1989) (T & K, 1989) with those made by us ( †) for M. caml, M. carinatus and M. whitsoni. V, pelvic fin rays; P.C, pyloric caeca; Sc. An-LL, scales from anal fin origin to lateral line.
Macrourus carinatus (Günther 1878)
Coryphaenoides carinatus : 28. Holotype BMNH 1887 -Günther, 1887: 137, Pl. 33 (redescribed, illustrated) . Macrourus carinatus -Trunov & Konstantinov, 1986: 125-135 (described, illustrated, compared with M. holotrachys, in Rus- sian, English summary). Trunov & Konstantinov, 1989: 54-65 (108 specimens, description, in Russian, English summary). Trunov & Konstantinov, 1990 : 44-54 (described, illustrated, key, in Russian, English summary). Iwamoto in Cohen et al., 1990: 233-240 (described, illustrated, key) . Iwamoto in Gon & Heemstra, 1990: 192, 202-206 (described, illustrated, key (Tables 1-2) . Description (Figures 6-7 , Tables 1-2) . Head large, length 4.1 to 4.8 into total length. Scutes on head ridges armed with short spinules. Short snout, length less than orbit diameter, tipped with a moderate scute. Prominent scutes on angles of snout where nasal ridge meets suborbital ridge. Mouth close to snout tip, with upper jaw about same length as orbit diameter, posterior end of premaxilla below about mid-orbit. Chin barbel about one-third of orbit diameter.
Upper jaw teeth in 5-6 rows with outer teeth noticeably enlarged relative to those of inner rows. Lower jaw teeth with about 3 rows at tip, reducing to 1-2 posteriorly, outer teeth not noticeably enlarged.
Origins of pectoral and pelvic fins about on same vertical, and both slightly in advance of origin of first dorsal fin.
Body scales large, moderately thick, deciduous. Those between lateral line and first dorsal fin base with a long central row of enlarged spinules with 4-5 short lateral ridges of smaller spinules. Dorsal head covered with spinulated, adherent scales, except for scaleless area around nostrils extending dorsally to nasal ridge and ventrally to suborbital ridge. Ventral surface of head anterior to the rear angles of the mouth scaleless. Numerous rows of small embedded flat scales lacking spinules at posterior end of ventral surface of head, extending forward to about midorbit and reducing to a few rows anteriorly. Small scales on about rear one-third to half of lower jaw.
Fresh colour of head and body pale greyish-brown with slight greenish iridescent sheen on sides of head and trunk. No obvious dark abdominal area in large individuals. Lining of mouth greyish and gill cavity blackish. Ventral surface of head greyish-brown. Fins greyish-brown. Small individuals have white-tipped dorsal fin and darker middle half of fin. Preserved specimens pale brownish overall.
Size. To at least 815 mm TL. Distribution ( Figure 5B ). Widespread in temperate to Subantarctic waters of the southern hemisphere and northern Southern Ocean including South Atlantic Ocean off east coast of South America, southern Africa (Iwamoto & Anderson, 1994) , south Indian Ocean including Crozet and Kerguelen Islands (Duhamel, 1997) , Prince Edward Island, southern Australia, South Tasman Rise, South Pacific Ocean (New Zealand, Pacific-Antarctic Ridge), at 300-1600 m. One large specimen (NMNZ P.042655) captured on a longline in the Ross Sea is the first verified specimen of the species from the Ross Sea. The capture data for the specimen was checked against observer records and a photograph of the freshly captured specimen is evidence that the record is genuine. The presence of only a single Macrourus carinatus specimen amongst the numerous M. caml and M. whitsoni specimens collected from the Ross Sea by New Zealand observers suggests that this record is unusual. (Table 3) . Macrourus caml and M. whitsoni also have a mostly scaled ventral surface of the head but M. caml has smaller body scales, 30-40 in a diagonal row from anal fin origin to lateral line, more pyloric caeca 20-37, and is much darker, often blackish-brown body and head in large individuals. M. whitsoni has small body scales, 36-45 in a diagonal row from anal fin origin to lateral line, and 9 pelvic fin rays. M. holotrachys has a mostly scaleless ventral surface of the head, and a much more robust squamation with thick, adherent body scales armed with a strong central spinule row. Trunov and Konstantinov (1989) examined numerous specimens of Macrourus carinatus and their counts of pelvic fin rays, pyloric caeca, and scales from anal fin origin to lateral line agree closely with our counts for the same species (Table 4) . Macrourus carinatus is probably the most commonly captured species in the genus in the southern hemisphere, although accurate records of its capture are uncertain because of likely confusion with other species in the genus. It also appears to have a more northern range than the other three southern hemisphere Macrourus species. 
Comparisons and remarks
Macrourus holotrachys Günther 1878
Macrurus holotrachys : 24. Holotype BMNH 1887 , East of Rio de la Plata mouth, Challenger station 320, 600 fathoms [1097 m]. Günther, 1887: 136, Pl. 26 (redescribed, illustrated) . Macrourus holotrachys -Trunov, 1986 : 22, 29-31 (described, in Russian, English summary). Trunov & Konstantinov, 1986: 125-135 (described, illustrated, compared with M. carinatus, in Russian, English summary). Trunov & Konstantinov, 1990 : 44-54 (described, illustrated, key, in Russian, English summary). Iwamoto in Cohen et al., 1990: 233-240 (described, illustrated, key). Iwamoto in Gon & Heemstra, 1990: 192, 202-206 (described, illustrated, key) .
Diagnosis.
Ventral surface of the head entirely or mostly scaleless but up to 8 small patches of scales (usually less than about 10 small scales per patch) may be present at the posterior end of head, beside articulation of lower jaw and beside posterior end of premaxilla, and rarely posteriorly on lower jaw. Pelvic fin with 8 or 9 rays (rarely 10). Lower jaw with 2-5 rows of small uniform-sized teeth reducing to 1 or 2 rows posteriorly. Upper jaw with 4-6 rows of small, uniform-sized teeth. Body scales large, thick, adherent, with a central row of strong spinules, 18-26 scales in a diagonal row from anal fin origin to lateral line. Pyloric caeca 9-16. Counts and measurements (Tables 1-2) . Description (Figures 8-9 , Tables 1-2) . Head large, length 3.6 to 4.7 into total length. Very strong scutes on head ridges, armed with strong spinules. Slightly elongated snout, length less than orbit diameter, tipped with a strong scute. Prominent strong scutes on angles of snout where nasal ridge meets suborbital ridge. Upper jaw about same length as orbit diameter, posterior end of premaxilla below or just behind mid-orbit. Chin barbel about onethird of orbit diameter.
Teeth in both jaws small, pointed. Upper jaw teeth in 4-5 rows with outer teeth not noticeably enlarged relative to those of inner rows. Lower jaw with 3-4 rows at tip, reducing to 2-3 posteriorly, outer teeth not noticeably enlarged.
Body scales large, thick, adherent. Those between lateral line and first dorsal fin base with a long central row of enlarged strong spinules with 3-5 lateral ridges that lack spinules. Scales lateroventrally on body and tail with a central row of strong spinules. Dorsal head covered with heavy, spinulated, adherent scales, except for scaleless area around nostrils extending dorsally to nasal ridge and ventrally to suborbital ridge. Ventral surface of head entirely or mostly scaleless but up to 8 small patches of scales (usually less than about 10 small scales per patch) may be present at posterior end of head, beside articulation of lower jaw, beside posterior end of premaxilla, and rarely on posterior half of lower jaw.
Fresh colour of head and body dark brown. No obvious dark abdominal area in large individuals. Lining of mouth greyish-black and gill cavity blackish. Ventral surface of head dark greyish-brown. Fins greyish or blackish. Preserved specimens dark brownish.
Size. To at least 910 mm TL, and about 4.9 kg. Distribution ( Figure 5C ). Probably widespread in temperate to Subantarctic waters of the southern hemisphere and northern Southern Ocean including the South Atlantic Ocean off the east coast of South America, South Georgia, Discovery Tablemount (Golovan & Pakhorukov, 1983; Trunov, 1986) , southwest Pacific Ocean (Macquarie Ridge, Pacific-Antarctic Ridge), southeast Pacific Ocean off Chile (Ruiz R. & Oyarzun G., 1993) , De Gerlache Seamount, at 850-2000 m. Two specimens captured on the north end of the Macquarie Ridge (NMNZ P.039949, P.039957) represent a new record of the species from the New Zealand EEZ.
Comparisons and remarks (Table 3) . Macrourus caml, M. carinatus, and M. whitsoni all have a mostly scaled ventral surface of the head. M. caml, and M. whitsoni have much smaller body scales, 30-40 and 36-45 respectively in a diagonal row from anal fin origin to lateral line. M. carinatus has an outer row of enlarged teeth in the upper jaw and is generally pale to medium brown. M. berglax is known only from the northern hemisphere north of about 37° N, has pelvic fin with 8 (rarely 9) rays, large body scales with 13-17 diagonal rows from anal fin origin to lateral line, and 14-23 pyloric caeca. 
Macrourus whitsoni (Regan 1913)
Chalinura whitsoni Regan, 1913: 236, Pl. 2 Trunov & Konstantinov, 1990: 44-54 (described, illustrated, key, in Russian, English summary). Iwamoto in Cohen et al., 1990: 233-240 (described, illustrated, key) . Iwamoto in Gon & Heemstra, 1990: 192, 202-206 (described, illustrated, key) . Diagnosis. Ventral surface of the head mostly scaled, except for scaleless areas anterior to the mouth and on the anterior third of the lower jaw. Pelvic fin with 9 (rarely 10) rays. Lower jaw with a single row (sometimes 2 rows at tip) of long, slender, spaced (about a tooth-length) teeth. Upper jaw with 3-5 rows of teeth with teeth in the outer row enlarged relative to those of inner rows. Herman et al., 1990) , (approx. 420 mm TL) South Atlantic Ocean, 48º 6' S, 10º 5' W, 1742 fathoms (3186 m) was unavailable for study.
Non-type specimens (45). Distribution ( Figure 5D ). Probably widespread in the Southern Ocean. Specimens examined in this study were from 64-77° S from the South Atlantic Ocean off Coats Land, south Indian Ocean (Cosmonaut Sea, Durmont D'Urville Sea), and South Pacific Ocean (Ross Sea, Balleny and Scott Islands slope, Pacific Antarctic Ridge), at 400-3200 m. The lectoype and paralectotype are the deepest records of the species (2579 and 3186 m respectively).
Comparisons and remarks (Table 3) . Macrourus caml has 8 (rarely 7 or 9) pelvic fin rays, a band (2-3 rows) of small uniform-sized teeth in the lower jaw, lacks an outer row of enlarged teeth in the upper jaw, and 30-40 scales in a diagonal row from anal fin origin to lateral line. M. carinatus has large body scales with 19-25 in a diagonal row from anal fin origin to lateral line. Macrourus holotrachys (southern hemisphere) and M. berglax (northern hemisphere) both have an almost scaleless ventral surface of the head. See "Comparisons and remarks" for M. caml for comments about Trunov & Konstantinov (1989) work on M. whitsoni.
The paralectotype (NMSZ 1921.143.357 ) was unavailable for study and its identity is uncertain. In the description, Regan (1913) states that the pelvic fin is "9-rayed", and that the macrourid genera included in the paper had "teeth in the lower jaw uniserial". Both these characters suggest that the specimen is conspecific with the lectotype but doubt remains because the paralectotype is the northernmost (48º 6' S, Mid-Atlantic Ridge south of Gough Island) and deepest (3186 m) record compared to the specimens of Macrourus whitsoni examined in this study (Fig. 5D) . 
4.
Outer row of teeth in upper jaw slightly enlarged, large body scales with 19-25 in a diagonal row from anal fin origin forward to (not including) lateral line (Fig. 16) , widespread in temperate, Subantarctic southern hemisphere, and northern Southern Ocean. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .M. carinatus - Teeth in upper jaw uniform-sized, small body scales with 30-40 in a diagonal row from anal fin origin forward to (not including) lateral line, widespread in Southern Ocean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Macrourus caml sp. nov.
FIGURE 16.
